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Vol.7, Nr.4, 2014, Art. 4, [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] deviations of the mean. In contrast, a system composed of interdependent parts (which are open to exchanges of matter, energy, and information with their environment) behaves complexly, is capable of generating and locking in novelty, and produces extreme events that are orders of magnitude greater than the median event size. Averages do not tell us much about a complex system with interdependent parts.
An implication of interdependence is that actions have effects other than those intended. Since everyone always sees and acts locally, there is no reason to expect that an aggregation of incremental improvements will improve the greater whole. Systemics exposes an assumption we have organised our societies around. This is the assumption that knowledge and action are both furthered when we divide them into smaller pieces over and over again. It leads to -among other things -the separation between theory and practice, the fragmentation of knowledge, and the loss of meaning in work. Systemics presents an alternative approach to acting to improve complex situations that has dramatic consequences for the way we work together. Regardless of the variant of systems thinking employed, the systems thinker emphasises the importance of analysing in context (rather than analysing parts in isolation) and of synthesising information across disciplines, scales, and perspectives.
By design thinking, we mean a normative, user-centred, iterative approach to innovation that extends the application of design beyond the design of symbols, objects, and interactions. Following Schön (1987) , we view designing as a synthetic and constructive process of making representations of new things to be brought to into being. A key concept of design is intentionality: the capacity of humans to meaningfully embed their values and ideas in artifacts. These artifacts are designed for people -for users and stakeholders. Design thinking humanises processes of change by beginning with empathy for those who will be most affected by the design.
An implication of design is that nothing in our world is purely natural. In the age of the Anthropocene, every system on Earth is entangled with intentional human action. Everything is touched by design. Therefore, everything can be redesigned. The idea of intentionality challenges us to look at everything in our world with new and critical eyes so that we might see its design flaws. Even more than this, it challenges us to move beyond mere criticism to get started on redesigning a better world today.
Systemic Design as Integrating Systemics and Design
When systemics and design are mixed, the result is a truly potent synthesis that we will call systemic design. Systemic design allows groups to appreciate situations from multiple scales and perspectives. It provides ways of deeply empathising with stakeholders, while working alongside them to collectively apprehend and construct a broader context within which to situate our challenges. Systemic design helps groups to challenge boundaries, construct shared frames of reference, visualise alternatives to prevailing paradigms, and align actions to improve messy situations. Systemic design is to us an approach to working together to act, reflect, and learn while doing.
The framework for systemic design introduced in this paper makes a number of presuppositions about the world, organisations, teams, and individuals. This framework assumes that:
 The world is perpetually changing;  Change includes fundamentally unpredictable emergent novelty;  All systemic design is provisional and open to redesign;  All systemic design projects are entangled with social systems -there are no purely natural or technical systems; Vol.7, Nr.4, 2014, Art. 4, 1-14  Social systems and organisations are socially constructed and can be reconstructed;  Small teams are capable of partially redesigning organisations and societies; and  Without reframing that shifts the thinking of individuals within design teams, except by accident, redesign projects will be incremental rather than transformational.
These presuppositions differentiate our systemic design framework from approaches that assume a degree of stability and predictability in the world; attempt to produce complete and final plans; separate the design of social and technical systems; ascribe a mind-independent objective reality to social systems; or attempt to change behaviour without surfacing the patterns of thinking that guide action. Our framework can accommodate different mixtures of systemics and design, as long as they conform to these basic presuppositions. Systemic design is not universally applicable to all challenges. Many important problems organisations face are routine problems, where stakeholders share common values, important variables can be quantified, and solutions from prior occurrences of the problem remain valid. There are still other problems that reside within the purview of a single department or within a single academic discipline. There are more efficient approaches to routine problem solving and problems requiring deep subject matter expertise than systemic design.
Systemic design as we define it here is intended for situations characterised by complexity, uniqueness, value conflict, and ambiguity over objectives.
1 Systemic design can engage with value conflicts between stakeholders to develop broader, shared frames of reference and new ways of seeing existing challenges. New perspectives can unlock potential for substantial innovation and discontinuous improvement. Systemic design rapidly transitions creative breakthroughs into tangible actions to improve the situation, and sets processes in place to proactively adapt to a changing context. Systemic design helps a client to make substantive progress on their most complex challenges.
Three Levels of Systemic Design
Our framework conceives of systemic design as consisting of three mutually reinforcing levels: mindset, methodology, and method.
By method, we mean a set of procedures for facilitating group process that specifies how group members should work together to generate and externalise ideas. By methodology, we mean a logic for selecting and combining methods in a coherent sequence to move between deepening understanding of the challenge and generating actions to improve the situation. Each school of systems and/or design practice tends to promote a signature methodology as a key point of differentiation. Despite this variance, a large number of innovation methodologies have been mapped by VanPatter and Pastor (2013) into a generic cycle with four main sequential activities: Discover and orient; Define and conceptualise; Optimise and plan; and Execute and measure, shown in Figure 1 . This cycle is based on the Osborn-Parnes creative problem solving process (Osborn, 1963) , as also formulated in the Basadur Simplexity process (Basadur, Graen and Wakabayashi, 1990 ). Systems and/or design methodologies label, lump, and split these activities differently, but this schema is useful for comparing the relative weight of emphasis of alternative methodologies. By mindset, we mean the values and habits the systemic designer brings to the challenge, which guide judgement during the application of methodology and shape selection of methods. Methodology is meta to the level of method: it is about method, providing principles that justify the use of a particular method or methods (Checkland, 2000) . Similarly, mindset is meta to the level of methodology: it justifies the choice of methodology and guides interpretation through the values the mindset promotes. These three levels are interrelated, as depicted in Figure 2 . Each new systemic design experience creates opportunities for application and co-evolution of the practitioner's mindset, methodology, and methods. 
Systemic Design Mindset
The systemic design mindset describes a set of values and habits that guide the interpretation of methodology and the application of methods. Values can be defined as "conceptions of the desirable that guide the way social actors (e.g. organisational leaders, policy-makers, individual persons) select actions, evaluate people and events, and explain their actions and evaluations" (Schwartz, 1999) . Habits can be defined as routines of behavior acquired through previous repetition of a mental experience (Andrews, 1908) . Both values and habits share the characteristics of being resistant to change and slow to change. The systemic design mindset cannot be taught directly. It is only through repeated systemic design experiences that individuals can, through reflection and behaviour modification, choose to enact new values and form new habits.
The fifth characteristic -centred -is emphasised by Nelson (2012) . For Nelson, centred design "…places designing and design in a larger systemic frame (including milieu, environment, metasystems etc.).... I also use the term to denote the process of designing that is constitutive of a wide variety of people (a social system) working in common with a shared purpose" (H. Nelson, personal communication, June 11, 2014) . The five characteristics, along with their associated values and habits, are summarised below in Table 1 . A theme that emerges across these five characteristics is a propensity for the systemic designer to seek out different perspectives and weave them together into an integrated tapestry of inquiry and action. The deliberate pursuit of diversity generates tensions that are both the creative engine of innovation and a potential source of escalating conflict and team disintegration. Cognitive tensions the systemic designer must mediate are listed in Table 2 . Table 2 . List of cognitive tensions that must be mediated in systemic design.
Cognitive Tension How to Mediate the Tension
Inquiry Action Systemic design is inquiry for action (Nelson, 2012 (Savitt, 2014) . Tensions between legacy and potential frames are mediated by relating them within the frame of the current state to honour the past and build the future.
Mind World Systemic design surfaces and often reframes boundary judgments (Ulrich, 1983) . The systems maps we draw tell us at least as much about our own frameworks and biases as they tell us about the situation of interest. The tension between mind and world is mediated by examining the drift between expectations derived from mental models and the flow of actual events. Dissonances between map and territory (Korzybski, 1933) , mind and world, present opportunities for critical reflection and team learning.
Top-Down Bottom-Up Systemic design maps situations at multiple scales to understand the individual, the collective, and how they are related. Tension is mediated by encouraging all sources of potential to be exploited. Topdown, bottom-up, and middle-out (Bock & Goode, 2001 ) perspectives on sources of organisation and disruption are recognised and leveraged.
Is Ought Systemic design involves both descriptive and normative reasoning. What ought to be does not directly follow from what is (Hume, 2010) . Tension between what is perceived and what stakeholders believe ought to be the case is mediated through action taken to transform the system towards a more preferable future.
Learning Transforming Systemic design actions are generative: they are intended both to transform the situation for the better while continuing to learn about it. Experimental action within design is at once exploratory, move testing, and hypothesis testing (Schön, 1987) . Tension between these objectives is mediated by taking actions that align learning with positive change.
In summary, in this section we have characterised a systemic design mindset as inquiring, open, integrative, collaborative, and centred. A systemic designer who is curious, openminded, embraces the indeterminate space between polarities, works well with others, and mindfully strives for balance will approach complex challenges with both courage and humility. They will seek out difference to create, mediate, and resolve tensions between perspectives, goals, and constraints. They will be able to add to a collective understanding of a situation that is too complex to be fully understood from a single perspective. They will contribute to the capacity of the team to continue to adapt to a changing environment.
Systemic Design Methodology
A systemic design mindset is enacted in practice through the application of methods and methodology. Whereas a method is applied by specific users in a particular situation, methodology is an abstract logic that encompasses an entire class of systemic design applications. Methodology guides the application of a coherent sequence of methods from project initiation through to completion. The methodology presented here has its origins in Shimon Naveh's theory of systemic operational design (Naveh et al., 2009) , although the terminology has been modified as a result of reflective practice in other settings. The methodology is composed of six main activities: inquiring, framing, formulating, generating, reflecting, and facilitating. The first four of these activities map onto the four quadrants of the continuous innovation cycle in Figure 1 above. The methodology is nonlinear and iterative in application; however there is also a logic that connects these activities into a coherent learning system. Figure 3 below shows how these activities fit together using a rich picture.  Inquiring reaches outside the existing knowledge base of the team to bring external references into the design studio. This can include stakeholder ethnography, literature surveys, questioning subject matter experts, and field trips. Non-traditional data sources -art, poetry, myths, microblogging (such as Twitter) -should be examined alongside empirical data, statistical analysis, models, and peer reviewed articles. Any external reference could be relevant to the team. Relevance is judged by team members according to the potential of a reference to broaden the team's perspective, deepen the team's appreciation of the problematic situation, or expand options for improving it. As new questions are raised throughout the systemic design project, inquiry is ongoing and ensures the design team does not close itself off from its environment. Inquiring is not just about gathering information. Its most important role is to expose external perspectives and different world views that provide opportunities for reframing.
 Framing is "a way of selecting, organising, interpreting, and making sense of a complex reality so as to provide guideposts for knowing, analysing, persuading, and acting. A frame is a perspective from which an amorphous, ill-defined problematic situation can be made sense of and acted upon" (Schön and Rein, 1994) . The goal of framing is a shared frame of reference, which is a prerequisite for shared meaning and shared understanding among a team. A shared frame can be constructed through iterative cycles of discourse about the problematic situation, mapping the problematic situation, frame reflection (Schön & Rein, 1994) , and reframing by choosing to shift the perspective for the systemic design inquiry. Participants often find this process frustrating and confusing, because they are not used to examining their own or others' frames. Yet genuine reframing is impossible until the current frame is surfaced, the inheritance of legacy frames within the current frame is acknowledged, and an alternative perspective is chosen. We frame in order to reframe -to see the same situation from a new perspective. Reframing enables us to appreciate potential to improve the situation that was not obvious from within the old frame. Based on a shared frame, the team ideates on ways to exploit potential within the situation in order to preserve and cultivate stakeholder value. Throughout the activity of formulating, the design team progressively gives form to concepts by making them tangible. Through drawing and making, the team transforms abstract concepts into concrete forms with discrete and particular extensions in space and time.
 Generating takes artifacts produced by the team and injects them into the world outside the studio. This generative act has multiple purposes. It is intended to improve the situation for stakeholders, but it is also intended to stimulate learning for the team and for stakeholders. Because the world is continually changing, and the team's understanding is imperfect, action to improve a complex situation will never produce only the intended results. The gap between expected and actual outcomes presents an opportunity to learn, even (especially) if the initial intervention appears to be a failure. This learning can be fed back into future iterations of systemic designing.
 Facilitation regulates how the team moves between each of the other activities, as well as managing the process by which each individual activity is performed. Facilitation is defined broadly to include setting and policing norms for participant behavior, selecting the number and size of sub-groups for each activity, deciding which systemic design methods to employ when and for how long, and documenting the outputs of the project. The project is documented with both visualisations and a narrative that tells the story of the project. The facilitation role is ongoing, and often performed by more than one team member.
 Reflecting is the touchstone for all other activities within systemic design. It is through reflection on action that teams achieve a deeper understanding of what they have done, and how what they were thinking led them to act in one particular way and not in others. Reflection enables reframing, reformulating, and learning from generative actions. Reflection differs from introspection in that reflection requires a certain distance and a foil for reflection: an external reference that through its difference enables a more critical awareness of the self. A reflective practice (Schön, 1987 ) is capable of self-transformation and (dis)continuous improvement, both at the level of the individual and the team. Reflection is therefore the most critical activity for systemic design to operate as a learning system.
These six activities combine in a fluid and dynamic mix to constitute a systemic design methodology. The core cycle of framing, formulating, and generating is punctuated by regular reflection, which often results in modifications of the direction and process of the design project. Inquiring and facilitating are ongoing activities, which allow the team to connect with their context and maintain internal cohesion. Together, these six activities enable a team to develop a deeper and broader appreciation of the challenge, design and inject novel artifacts and actions into the real world situation, learn from generative interactions, and feed these lessons back into future iterations of systemic design.
Systemic Design Methods
The most granular building block in our framework is the systemic design method. Systemic design methods amplify or augment natural human capacities to facilitate collaborative reasoning, visualising, modelling, and making. As tools, methods provide a set of criteria and constraints on task performance, which yields improved control both in terms of outcome and structure of the task (Baber, 2003) . When systemic design projects involve co-creation with stakeholders who may be unacquainted with the principles of systems thinking or design, methods are especially useful to encourage patterns of engaging with collaborative work that may be unnatural to participants. Systemic design methods are also an important vehicle for distilling and sharing best practices among systemic design practitioners. Systemic design often borrows methods from both systemics and design. Systemic methods we commonly employ include rich pictures (Checkland, 1981; Checkland & Scholes, 1990) , systems maps (Armson, 2011) , and causal loop diagrams (Sterman, 2000) . Design methods we frequently use include brainstorming (Osborn, 1948) , affinity diagrams (Kawakita, 1975) , and low resolution prototyping (Kelley & Littman, 2008) .
Systemic methods encourage the team to embrace complexity and model an issue from multiple perspectives and at multiple scales. They illuminate sources of emergence, selforganisation and adaptation. Systemic methods evaluate the fitness of design concepts relative to a broader context. Systemic methods avoid analytic reductionism, confining analysis to one focal scale or privileging one perspective, creating binary for/against oppositions, applying apriori universal categories, or prescribing universal standards for success.
Designerly methods are human-centred, collaborative, and synthetic. They have low barriers to entry and perform well under time pressure, while also encouraging participants to explore, diverge, and engage playfully with new possibilities. Designerly methods make thinking tangible, often by visualising or prototyping in two, three, or four dimensions. Methods that are overly technical, require specialised knowledge to learn, and months or years to apply should be avoided in co-design phases 2 of a systemic design project. Rigid and highly technical methods can have an intimidating effect on stakeholders, marginalising or excluding them from the conversation. Figure 4 below illustrates the four possible classes of methods: systemic, designerly, systemic and designerly, and neither systemic nor designerly. For example, genetic algorithms (Holland, 1975) are common in systems thinking but rarely used in design thinking because they require knowledge of specialised programming skills. Video ethnography (Kumar, 2013) is accepted in design thinking, but seldom seen in systems thinking because it produces data from a single perspective. Work breakdown structures (Haugan, 2002) are neither systemic nor designerly, since they are both reductionist and quite rigid. Even methods that are not systemic or designerly may be used in systemic design, since it is the project as a whole that should be systemic and designerly. However, using methods that are consonant with both fields reinforces the systemic design mindset at the most granular level of activity, and can lead to a tighter integration of systemics and design. GIGA-mapping provides an example of a method that is both systemic and designerly. GIGAmapping creates an information cloud for visualising complexity from which a designer can derive innovative solutions (Sevaldson, 2011) . GIGA-maps provide a multi-scale, multilayered framework for visualising information gathered during a systemic design inquiry. The GIGA-map helps to draw system boundaries, as well as to show and name connections and potential interactions across domains and categories. GIGA-maps are synthetic and flexible, potentially combining process, structure, function, imagery, hierarchical and non-hierarchical maps into a single thick description of a societal level challenge, the proposed actions to improve the situation, and potential future systemic effects.
A caution must be raised on the dangers of method, especially the more prescriptive methods sometimes borrowed from so-called "first-generation" systems thinking or design thinking. 3 An over-reliance on methods can undermine the whole point of doing systemic design. Systemic design is intended to help teams to see a complex challenge in a different way, and to translate this "new seeing" into novel interventions. Taken to its extreme, the methods movement 4 reduces all reasoning to a sequence of highly constrained procedures. If we apply the same procedures in the same order to each new challenge we face, we should not expect to deliver either new seeing or disruptive innovation. This is why the mindset is such a critical complement to methods and methodology. Any systemic design inquiry must maintain enough unstructured space for exploration, iteration, and divergence for surprises to emerge and be exploited. In our practice, a systemic design mindset encourages a fast and loose approach to the application of design method. Misuse of a method in a context it was not intended for can lead to exaptation: the team may generate a relevant new insight even though they did not strictly follow the method's guidelines or apply it to the situation it was intended for.
In summary, methods augment the capacity of teams to visualise, model, and create together during systemic design. Methods that are both systemic and designerly reinforce the mindset that is an essential part of our systemic design framework. In turn, the mindset encourages groups to apply methods loosely and playfully, to encourage emergence and avoid a mechanistic proceduralisation of systemic design.
Conclusion
Systemic design is intended for challenges characterised by complexity, uniqueness, value conflict, and ambiguity over objectives. Systemic design allows diverse teams to develop an elevated perspective of the challenge and translate novel insights into rapid action. In our proposed framework for systemic design, action taken to improve the situation also accelerates organisational learning through an iterative cycle of framing, formulating, generating, reflecting, inquiring, and facilitating. This systemic design methodology is supported by a suite of systemic design methods and enacted by diverse teams that share a systemic design mindset. The mindset is inquiring, open, integrative, collaborative, and centred. Centred systemic design mediates creative tensions and regulates both the temperature of the systemic design discourse and the tempo of inquiry for action. Together, the mindset, methodology, and methods for systemic design described in this paper provide a flexible and practical framework for integrating systems thinking and design thinking to help organisations and societies meaningfully confront their most complex challenges. 
